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Safety management of nasopharyngeal specimen collection from suspected cases of coronavirus disease 2019 【 【 【 【Abstract】This article introduces safety management strategies of nasopharyngeal specimen collection from suspected cases of coronavirus disease 2019 in a tertiary designated hospital. The key points includes establishing a special sampling room, strict sterilization of the entire environment, training of professional nurses, enhancement of personal protection, standardization of methods and processes for swab collection, and a timely and safety sample submission. More than 11,000 nasopharyngeal specimens were collected by eight nurses, with an average of 1,375 specimen swab collections each nurse, and no one was infected. What is known？ ？ ？ ？ Nucleic acid examination is the gold standard for diagnosis of coronavirus disease 2019, and nasopharyngeal swab is the main method of sampling. During nasopharyngeal swab sampling, the medical staff has to be in close contact with the patient. The patient may cough, vomit, and breathe hard to produce a large number of droplets or aerosols, increasing the risk of cross-infection. In addition, the quality of nasopharyngeal swab collection is different due to the irregular operation and psychological fear of the collectors, which leads to false negative or false positive, which affects the judgment of the patient's condition.
What is new？ ？ ？ ？
Establishing a special room for nasopharyngeal swab sampling in the fever clinic of a designated hospital and conducting safety management strategies in aspects of specimen collection environment, collectors, sampling methods and specimen management have achieved effective results in reducing the infection risk of suspected cases and nursing staff, improving the standardization of biological specimen collection and ensuring the quality of specimens. 3 The causative pathogen of the coronavirus disease 2019 (COVID-19) is the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Early detection, diagnosis, treatment, and quarantine and isolation strategies of patients with COVID-19 can significantly prevent and control the transmission of the virus. By appropriately identifying the infected individuals and minimizing the transmission of the virus in the community, it is possible to effectively control the spread of infection. The early clinical symptoms of COVID-19 lack specificity, and its etiology is difficult to identify through computed tomography scans. Therefore, the handbook guide [1] suggests that the gold standard of diagnosing COVID-19 is real-time fluorescence-based real-time polymerase chain reaction of the upper respiratory tract samples (e.g., throat swab, nasal swab), lower respiratory tract samples (e.g., bronchial lavage, alveolar lavage), and blood or other samples. Currently, the nucleic acid testing of COVID-19 mainly involves the nasopharyngeal swabs.
Previous nasopharyngeal swab sampling was done in an open environment. During the process, droplets and aerosol produced by sneezing, coughing, and talking of patients and close contact between healthcare professionals and COVID-19-infected patients can directly cause respiratory tract infections [2] [3] in healthcare professionals. At the beginning of January 2020, the fever clinic of our hospital established a special sampling room, implemented series of infection control and prevention measures, and has achieved significant result.
Environmental safety management

Design of the special room for nasopharyngeal swab sampling
Suspected cases of COVID-19 may present with symptoms of coughing, sneezing, and vomiting and talk during the process of swab sampling. This can lead to small environmental contamination around the patient and is an important resource of nosocomial infection [4] , largely increasing the risk of patient cross-infection and transmission to healthcare professionals. Air purification in the hospital is an important measure in the prevention and control of respiratory tract-transmitted diseases, specifically airborne diseases [5] . According to the requirements of the Hospital Air Purification Management Standard WS/T368-2012 (referred to as "the regulation" below), locations with respiratory tract-transmitted disease patients can use negative pressure isolation rooms and install air purification systems. Therefore, our hospital designed and set up a special room under negative pressure for nasopharyngeal swab sampling, with an air change rate of 12 times per hour. To prevent close contact between suspected cases and the sampling collector, a transparent acrylic board with two openings for sampling was set up to separate the two areas for them ( Figure 1 ). The room was installed with air disinfectors and ultraviolet air purifiers.
Disinfection of the nasopharyngeal swab sampling room
Continuously running medical plasma air sterilizers and an ultraviolet light irradiation twice a day were both used. vomitus and other contaminants were initially removed with absorbent material (such as paper towels) from item surfaces and the floor, which were subsequently covered with cleaning cloths soaked in 2,000 mg/L chlorine-based disinfectant for 30 minutes.
Safety management and support for sampling nurses
Training and assessment for nasopharyngeal swab sampling
Because time was limited and the task was crucial, we had to facing the urgent state of "train in the morning and work in the afternoon". Eight nursing leads were selected by the nursing department together with the infection management department. [7] . The nursing leads also received 5 training on operating standards of nasopharyngeal swab sampling, health education, matters needing attention, and measures in special circumstances. After theoretical learning, they received training on skills in self-protection and nasopharyngeal swab sampling. These nursing leads were required to pass an assessment with scenario simulation before they were able to begin working.
All nursing leads passed the assessment.
Personal protection for nasopharyngeal swab sampling
The 
Concentrated collection based on time intervals
The fever clinic collected 250 swab samples per day on average, with a peak of 300 samples.
To ensure the effectiveness of disinfection during sampling, shorten working time of nurses in the specimen collection room, concentrated collection method based on time intervals was conducted.
Two-hour rotation included one hour of sampling and one hour of disinfection was adopted. Two 6 nurses worked together in the two hours. A nurse collected nasopharyngeal swab samples, while another nurse explained relevant process and health education to the suspected cases waiting outside the sampling room. The concentrated collection method speeded sampling operation, and only 2-3 minutes was required for each sampling.
Psychological support for nurses conducting nasopharyngeal swab sampling
The novel coronavirus is highly contagious. Thus, nurses working in close contact with patients such as swab sampling are at a higher risk of infection. Nurses may experience anxiety and other negative emotions during the operation. Nursing administrators paid close attention to nurses' mental health and provided timely psychological support. All the eight sampling nurses were assigned based on voluntary. The nursing administrator participated in the task of nasopharyngeal swab sampling at the early stage. Importance of protection was strengthened and personal protection was double-checked before operating every time. Support and encouragement to swab sampling work and nurses were constantly. Online questionnaires for dynamic self-assessments and continuous support from a professional psychological counseling team were also provided to the nurses.
Process of nasopharyngeal specimen collection
The suspected cases and their family were informed the process of swab sampling, possible adverse events and other important precautions, and a written informed consent from were required to sign by both of them before the sampling operation. was the patient and his or her family before collection. The suspected cases were told to avoid eating, drinking and aerosol inhalation and antibiotic treatment two hours before sampling operation. A video and a series of pictures showed the process of nasopharyngeal swab sampling and provided guide for suspected cases about how to properly cooperate during sampling. All the collected specimens should be placed in a double-layered bag with a clear bio-safety marking without delay, stored at 4℃ [6] and submitted to the laboratory within 2 hours. Medical waste produced during the collection process should be sealed in a double-layered yellow bag with a "special infection" label and delivered to the special medical waste temporary storage room.
Outcome
An appropriate process for nasopharyngeal specimen collection from suspected cases of corona virus disease 2019 was developed following the principles of "early collection, sterile operation and low temperature storage" [6] . With the increase in numbers of suspected cases of COVID-19 and nucleic acid amplification test kits, the number of nasopharyngeal swab sampling continues to increase. From January 7, 2020 to February 16, 2020, over 11,000 nasopharyngeal swab samples were successfully collected at our hospital. Eight nurses operated over 1,375 times on average without any collector being infected. Through the establishment of the sampling room, 8 strict disinfection of the sampling environment, training of professional nurses, enhancement of personal protection, standardization of collection methods and processes, and timely and safe specimen transport, the goal of safety management was achieved. This is important and significant in ensuring the safety of healthcare professionals and improving the efficiency of nucleic acid amplification test for diagnosis of corona virus disease 2019.
